This investigation constitutes a comparative study of the ribonucleic acid production during the course of growth at different temperatures of an obligate thermophile and a mesophile. A study of this nature aside from the quantitative data should provide information concerning the rate of ribonucleic acid production, the characteristic ribonucleic acid patterns obtained during the course of growth, and possibly furnish some indication of the rate of protein synthesis. Concerning this last item, Caldwell and Hinshelwood (1950), Price (1952), Gale (1954) Culturing the organims. The same apparatus was used for growing both organisms: It consisted of a 6 liter flat bottomed boiling flask fitted with a tubular fritted filter, the same as mentioned above, for aerating the medium. Three liters of medium were used in the growth experiments conducted with B. subtilis and 2.5 liters for B. stearotrmophilus. A large inoculum, 400 ml and 500 ml, respectively, was employed to decrease the length of the growing period. Five drops of sterile tributyl phosphate (Commercial Solvents Corp.) were added aseptically to the autoclaved medium to reduce foaming. The flask containing the medium was placed in a water bath and was allowed to reach the desired temperature before the inoculum was introduced.
This investigation constitutes a comparative study of the ribonucleic acid production during the course of growth at different temperatures of an obligate thermophile and a mesophile. A study of this nature aside from the quantitative data should provide information concerning the rate of ribonucleic acid production, the characteristic ribonucleic acid patterns obtained during the course of growth, and possibly furnish some indication of the rate of protein synthesis. Concerning this last item, Caldwell and Hinshelwood (1950) , Price (1952) , Gale (1954) , and others have observed that a relationship exists between ribonucleic acid and the synthesis of protein in bacteria.
MATER S AND METHODS
Organism. Bacillus subtilis strain 712 was selected because of its ability to grow well at temperatures of 45 C and above. Bacillus stearohermophilus strain ATCC 7954, a stenothermophilic bacterium, was used for the studies conducted at temperatures of 45-75 C.
Medium. The composition of the medium was dictated primarily by the requirements necessary to support abundant growth of the thermophile. A medium composed of 1 per cent trypticase (Baltimore Biological Laboratories) and 0.5 per cent yeast autolysate (Basamin Busch) made in distilled water was found to be well suited for the growth of both organisms. This medium was used exclusively throughout the investigation.
Inocula. The flasks in which the inocula were grown were seeded with 24-30 hour broth suspensions of the respective organsms: 2 ml per 400 ml of medium for B. subtilis and 4 ml per 500 ml of medium for B. stearotjermophilus. These seeding suspensions had been prepared previously in quantity, frozen in a deep freeze, and stored at -10 C. Schneider (1945) was employed for this extraction. The packed cells were suspended in cold 10 per cent trichloracetic acid, centrifuged in an International refrigerated centrifuge (0-5 C) for twenty minutes at 1,500 XG, and the supernatant was discarded. The cells were then supended in 5 ml of 5 per cent trichloracetic acid and placed in a boiling water bath for 15-20 minutes to extract the ribonucleic acid. The suspension was then centrifuged for twenty minutes at 1,500 XG and the supernatant collected in a 10 ml volumetric flask. The extraction was repeated on the cell residue, the supernatant was collected in the same flask, and the volume brought up to 10 ml with 5 per cent trichloracetic acid. (Ribose determinations on the remauiing cell residue indicated that less than 0.1 per cent of the ribose remained unextracted.) These samples were then used for the ribose determinations. Ribose was determined according to the method described by Umbreit et al. (1949 Bacillus subtilis 8train 712. The experiments conducted with this organism were divided into two sections, one in which the inoculum was incubated at 37 C and the other at 40 C.
Using the 37 C inoculum various temperatures of incubation were tested (25, 30, 40, 46, 49 , and 53 C). The general trend of this group of experiments is seen when figures 1 and 2 are compared. In every instance as the temperature of incubation was increased, the maximum ribonucleic acid concentration per cell was found to decrease. These maxima generally occurred early in the phase of logarithmic growth. In addition, the area under the ribonucleic acid curve was also observed to decrease with an increase in temperature. This followed an anticipated pattern since it was expected that as the time required to pass through a given phase of growth was diminished the necessity for maintaining a high level of ribonucleic acid concentration within the cell would also decrease. No growth was obtained with this inoculum at temperatures of 49 and 52 C. At the lower temperature (49 C) the ribonucleic acid concentration per cell was found to decrease at a much more rapid rate than was the case at the higher temperature.
In an attempt to increase the maximum temperature for growth, an inoculum incubated at 40 C, as opposed to 37 C, was employed. Cells from this inoculum when grown at temperatures of 29 and 40 C were found to contain at least twice as much ribonucleic acid per cell as was found at comparable temperatures with the 37 C inoculum (see figure 3 ). Comparing the rates of growth obtained at 29 C with the 40 C inoculum and the growth at 30 C with the 37 C inoculum (cf figures 1 and 4) , it can be seen that the rates are approximately equal. The general pattern of a decreased maximum ribonucleic acid concentration per cell resulting from growth at higher temperatures was also observed with cells grown from the 40 C inoculum (figures 3 and 4) . The use of this inoculum, which employed a higher incubation temperature, resulted in growth at 52 C; the maximum temperature of growth obtained with the 37 C inoculum was somewhat lower, 46 C. It was observed with both inocula that when cells were growing at temperatures which approached their maximum (46 C and 52 C), the peaks of the ribonucleic acid concentration per cell obtained were of approximately the same order (15.82 and 14.88 X 10-14 grams).
The general shape of these ribonucleic acid curves as well as the location of the peak of the ribonucleic acid curve agrees with those obtained by other investigators studying the production of nucleic acid during the course of bacterial growth (Malmgren and Heden, 1947;  Morse and Carter, 1949; Sharrett and Thomas, 1953 ).
It appears evident that the celLs from the 40 C inoculum when grown at temperatures of 29 C and 40 C produce an excess of ribonucleic acid, for cells from the 37 C inoculum when grown at comparable temperatures required only half this concentration (see figure 3) .
By increasing the incubation temperature of the inoculum, it appears that some degree of genetic selection was effected. As a result of this not only was the maximum temperature for growth increased, but there was also a considerable increase in the production of ribonucleic acid. The ability of the organism to provide an apparent excess of ribonucleic acid may represent a mechanism for combating inactivation by heat. A synthetic process as complex as that required for ribonucleic acid synthesis is frequently very susceptible to this type of inactivation merely because of the large number of enzymes participating. Considering this and the possibility that this compound may also act in some way to mediate the synthesis of proteins, the presence of large quantities of ribonucleic acid may be required by the organism in order 
